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147. 


A MEMOIR ON THE SYMMETRIC FUNCTIONS OF THE ROOTS 
OF AN EQUATION. 


[From the Philosophical Transactions of the Royal Society of London, vol. CXLVIL for 
the year 1857, pp. 489—499. Received December 18, 1856,—Read January 8, 1857.] 


THERE are contained in a work, which is not, I think, so generally known as it 
deserves to be, the “Algebra” of Meyer Hirsch [the work referred to is entitled 
Sammlung von Beispielen Formeln und Aufgaben aus der Buchstabenrechnung und 
Algebra, 8vo. Berlin, 1804 (8 ed. 1853), English translation by Ross, 8vo. London, 
1827] some very useful tables of the symmetric functions up to the tenth degree ` 
of the roots of an equation of any order. It seems desirable to join to these a set of 
tables, giving reciprocally the expressions of the powers and products of the coefficients 
in terms of the symmetric functions of the roots. 'The present memoir contains the 
two sets of tables, viz. the new tables distinguished by the letter (a), and the tables 
of Meyer Hirsch distinguished by the letter (b); the memoir contains also some 
remarks as to the mode of calculation of the new tables, and also as to a peculiar 
symmétry of the numbers in the tables of each set, à symmetry which, so far as I 
am aware, has not hitherto been observed, and the existence of which appears to 
constitute an important. theorem in the subject. The theorem in question might, I 
think, be deduced from a very elegant formula of M. Borchardt (referred to in the 
sequel) which gives the generating function of any symmetrie function of the roots, 
and contains potentially a method for the calculation of the Tables (b), but which, 
from the example I have given, would not appear to be a very convenient one for 
actual calculation. 


Suppose in general 
(1, b, c... $1, a)" = (1—«2) (1 — 82) (1 — ya) ..., 
so that 
l —b=%a, Lë Zo, —d-Xafw, &c., 
and if in general 
(pgr...) =E 8%” ..., 
C. II. 93 
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where as usual the summation extends only to the distinct terms, so that e.g. (p?) 
contains only half as many terms as (pq), and so in all similar cases, then we have 


-b-() +c=(1), —d=(1), &e; 
and the two problems which arise are, first to express any combination b?c?... in terms 


of the symmetric functions (/*m"...) and secondly, or conversely, to express any 
symmetric function (/*m"...) in terms of the combinations b?c?.... 


It will conduce materially to brevity if 1729... be termed the partition belonging 
to the combination b?c%...;. and in like manner if /*m"... be termed the partition 
belonging to the symmetric function (/*m"...) and if the sum of the component 
numbers of the partition is termed the weight. 


Consider now a line of combinations corresponding to a given weight, e.g. the 
weight 4, this will be 
e bd c be ba (hne) 
aaa DES GS 
where I have written under each combination the partition which belongs to it, and 
in like manner a column of symmetric functions of the same weight, viz. 


(4) (column) 

(31) 

(2?) 

(212) 

(15), 
where, as the partitions are obtained by simply omitting the ( ), I have not separately 
written down the partitions. 


It is at once obvious that the different combinations of the line will be made up 
of numerical multiples of the symmetric functions of the column; and conversely, that 
the symmetric functions of the column will be made up of numerical multiples of the 
combinations of the line; but this requires a further examination. There are certain 
restrictions as to the symmetric functions which enter into the expression of the com- 
bination, and conversely, as to the combinations which enter into the expression of the 
symmetric function. The nature of the first restriction is most clearly seen by the 
following Table: 


Combinations 


Number of | Greatest i i Contain Multiples of the Greatest Part | Number of 
Parts, Part. ls eo omo Symmetric a Lee does not exceed sch eina 

- : & (oq (1%, 1 4 

: : bd — 18 | (19, (219, 2 3 

2 2 e 2? Hr (20), . (25, 2 2 

3 2 We 122 9, (19,05, (95; 3 2 

4 1 bf P (15, TT. (295; (GL (4) 4 1 
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Thus, for instance, the combination bd (the partition whereof is 13) contains multiples 
of the two symmetric functions (1%), (21?) only. The number of parts in the partition 
13 is 2, and the greatest part is 3. And in the partitions (15), (21?) the greatest part 
is 2, and the number of parts is not less than 3. The reason is obvious: each term of 
the developed expression of bd must contain dt least as many roots as are contained 
in each term of d, that is 3 roots, and since the coefficients are linear functions in 
respect to each root, the combination bd cannot contain a power higher than 2 of any 
root. The reasoning is immediately applied to any other case, and we obtain 


First Restriction.—A combination 6?c%... contains only those symmetric functions 
(l*m*...), for which the greatest part does not exceed the number of parts in the 
partition 1?2?..., and the number of parts is not less than the greatest part in the 
same partition. 


Consider a partition such as 1?2, then replacing each number by a line of units 
thus, 


11, 


and summing the columns, we obtain a new partition 31, which may be called the 
conjugate’ of 1*2. It is easy to see that the expression for the combination b*c (for 
which the partition is 1?2) contains with the coefficient unity, the symmetric function 
(31) the partition whereof is the conjugate of 1:2. In fact b’e=(— Xay (Xa), which 
obviously contains the term + la, and therefore the symmetric function with its 
coefficient +1(31); and the reasoning is general, or 


THEOREM. A combination b%?... contains the symmetric function (partition conjugate 
to 1722...) with the coefficient unity, and sign + or — according as the weight is even 
or odd. 


Imagine the partitions arranged as in the preceding column, viz. first the partition 
into one part, then the partitions into two parts, then the partitions into three parts, 
and so on; the partitions into the same number of parts being arranged according to 
the magnitude of the greatest part (the greatest magnitude first) and in case of 
equality according to the magnitudes of the next greatest part, and so on (for other 
examples, see the outside column of any one of the Tables) The order being thus 
completely defined, we may speak of a partition as being prior or posterior to another. 
We are now able to state a second restriction as follows. 


Second Restriction.—The combination b?c?... contains only those symmetric functions 
which are of the form (partition not prior to the conjugate of 1224...) 


The terms excluded by the two restrictions are many of them the same, and it 
might at first sight appear as if the two restrictions were identical; but this is not 


1 The notion of Conjugate Partitions is, I believe, due to Professor Sylvester or Mr Ferrers. [It was due to 
Mr now Dr Ferrers.] 


53—2 
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so: for instance, for the combination Ad, see Table VII (a), the term (415) is excluded 
by the first restriction, but not by the second; and on the other hand, the term 
(331) which is not excluded by the first restriction, is excluded by the second restriction, 
as containing a partition 291 prior in order to 32?, which is the partition conjugate 
to 13? the partition of bd? It is easy to see- why bd? does not contain the symmetric 
function (3*1); in fact, a term of (3*1) is (æy), which is obviously not a term of 
bd? = (— Xa)(Xafwy; but I have not investigated the general proof. 


I proceed to explain the construction of the Tables (a) The outside column 
contains the symmetric functions arranged in the order before explained; the outside or 
top line contains the combinations of the same weight arranged as follows, viz. the 
partitions taken in order from right to left are respectively conjugate to the partitions 
in the outside column, taken in order from top to bottom; in other words, each square 
of the sinister diagonal corresponds to two partitions which are conjugate to each other. 
It is to be noticed that the combinations taken in order, from left to right, are not 
in the order in which they would be obtained by Arbogast's Method of Derivations 
from an operand op, a being ultimately replaced by unity. The squares above the 
sinister diagonal are empty (ie. the coefficients are zero), the greater part of them in 
virtue of both restrictions, and the remainder in virtue of the second restriction; the 
empty squares below the sinister diagonal are empty in virtue of the second restriction; 
but the property was not assumed in the calculation. 


The greater part of the numbers in the Tables (a) were calculated, those of each 
table from the numbers in the next preceding table by the following method, 
depending on the derivation of the expression for b"*'c?... from the expression for 6?c%... 
Suppose, for example, the column. cd of Table V (a) is known, and we wish to calculate 
the column bed of Table VI(a). The process is as follows: 


Given 
[2n | 21*| 15 
PRAEERAT | 
we obtain 
391. 1:25 TU GE 1, 
CER gape A 
o 6 | 12 
10 | 60 


——— | —— | —— | —— | a 


i1ts[sls[|s2|eo 


where the numbers in the last line are the numbers in the column bcd of Table 
VI(a). The partition 271, considered as containing a part zero, gives, when the parts 
are successively increased by 1, the partitions 321, 2*, 2*1? in which the indices of the 
increased part (ie. the original part plus unity) are 1, 3, 2; these numbers are taken 
as multipliers of the coefficient 1 of the partition 21, and we thus have the new 
coefficients 1, 3, 2 of the partitions 321, 25, 21? In like manner the coefficient 3 of 
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the partition 21? gives the new coefficients 3, 6, 12 of the partitions 31°, 271%, 214 
and the coefficient 10 of the partition 1° gives the new coefficients 10, 60 of the 
partitions 21* and 1%, and finally, the last line is obtained by addition. The process 
in fact amounts to the multiplication separately of each term of cd — 


1 (221) + 3 (21%) + 10 (15) 


by b —(1) It would perhaps have been proper to employ an analogous rule for the 
calculation of the combinations c?d'... not containing b, but instead of doing so I 
availed myself of the existing Tables (b) But the comparison of the last line of each 
Table (a) (which as corresponding to a combination b? was always calculated in- 
dependently of the Tables (b)) with such last line as calculated from the corresponding 
Table (b), seems to afford a complete verification of both the Tables; and my process 
has in fact enabled me to detect several numerical errors in the Tables (b), as given 
in the English translation of the work above referred to. It is not desirable, as 
regards facility of caleulation and independently of the want of verification, to calculate 
either set of Tables wholly from the other; the rules for the independent calculation 
of the Tables (b) are fully and clearly explained in the work referred to, and I have 
nothing to add upon this subject. 


The relation of symmetry, alluded to in the introductory paragraph of the present 
memoir, exists in each Table of either set, and is as follows: viz. the number in the 
Table corresponding to any two partitions in the outside column and the outside line 
respectively, is equal to the number corresponding to the same two partitions in the 
outside line and the outside column respectively. Or, calling the two partitions P, Q, 
and writing for shortness, combination (P) for the combination represented by the 
partition P, and for greater clearness, symmetrie function (P) (instead of merely (P)) 
to denote the symmetric function represented by the partition P, we have the following 
two theorems, viz. 


THEOREM. The coefficient in combination (P) of symmetric function (Q) is equal 
to the coefficient in combination (Q) of symmetric function (P); 


and conversely, 


THEOREM. The coefficient in symmetric function (P) of combination (Q) is equal 
to the coefficient in symmetric function (Q) of combination (P). 


M. Borchardt's formula, bës referred to, is given in the ‘Monatsbericht’ of the 
Berlin Academy (March 5, 1885), and may be thus stated; viz. considering the case of 
n roots, write 

(1, b, c,...k$l, 2 = (1 — ax) (1 — Bz)...(1 — xx) = fa, 
then 


1 1 1 PA: fufy..fu d d d W(my,..w) 
(pi a be II(a, y,...u) de dy du fafy...fu ” 


1 And in Crelle, t. liii. p. 195.—Note added 4th Dec. 1857, A. C. 
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where II (a, y,...u) denotes the product of the differences of the quantities 2, y, ... u, 
and on the left-hand side the summation extends to all the different permutations of 
a, B, ... «, or what is the same thing, of a, y, ... u. 


Suppose for a moment that there are only two roots, so that 
(1, b, cl, zy = (1— as) (1 — Bo), 


then the left-hand side is 
1 d T 
(1 — ax) (1 — By) (1 - ay) (1 — Ba)” 


which is equal to 
2+ (a+ B) (e 4- y) - (€ + 8?) (à? + y?) + 2aBay + (a? + B?) (a? + y?) + (XB + a8?) (ay + ay?) + &c., 


and the right-hand side is 


KI gredi 

dy Zem ' 

which is equal to 
l Zo " fy — f'uyfe (o — DE, 
c &—y (fe? (SYY 


and therefore to 


ia 


E ME Lo y; 


or substituting for fx, fy their values, 
Fafy —Pyfe 
EE \ 

becomes equal to | 

2c — b — be (a + y) — Seen, 
and f'zf'y is equal to 

b + 2bc (a + y) + Aan 
The right-hand side is therefore equal to 


2+b(1+y)+2cxy ` ` 
(1 + ba + ca?) (1 + by + cy?) ' 


and comparing with the value of the left-hand side, we see that this expression may 
be considered as the generating function of the symmetric functions of (a, 8), viz. the 
expression in question is developable in a series of the symmetric functions of (a, y), 
the coefficients being of course functions- of b and c, and these coefficients are (to 
given numerical factors prés) the symmetric functions of the roots (a, f). 
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And in general it is easy to see that the left-hand side of M. Borchardt’s 
formula is equal to 


[0] + [1] (1) AY + [2] (2) 2Y + [1] (>) AY &e., 


where (1), (2) (1?) &c. are the symmetric functions of the roots (a, B, ... «), (1), (2), 
(12y, &e. are the corresponding symmetric functions of (a, y,...u), and [0], [1], [2], [17], 
&c. are mere numerical coefficients; viz. [0] is equal to 1.2.3...n, and [1], [2], [17], dc. 
are such that the product of one of these factors into the number of terms in the 
corresponding symmetric function (1), (2), (1), Ze, may be equal to 1.2.3...». The 
right-hand side of M. Borchardt's formula is therefore, as in the particular case, the 
generating function of the symmetric functions of the roots (a, 8,...«), and if a 
convenient expression of such right-hand side could be obtained, we might by means 
of it express all the symmetric functions of the roots in terms of the coefficients. 


Tables relating to the Symmetric Functions of the Roots of an Equation. 


The outside line of letters contains the combinations (powers and products) of the 
coefficients, the coefficients being all with the positive sign, and the coefficient of the 
highest power being unity; thus in the case of a cubic equation the equation is 


w+ ba? + cx + d. — (æ — a) (æ — 8) (e — y) — 0. 


The outside line of numbers is obtained from that of letters merely by writing 1, 2, 3... 
for b, c, d..., and may be considered simply as a different notation for the combinations. 
The outside column contains the different symmetric functions in the notation above 
explained, viz. (1) denotes Xa, (2) denotes Ze, (1?) denotes Zap, and so on. The Tables 
(a) are to be read according to the columns; thus Table II (a) means b = 1 (2)+ 2 (1F, 
c=(1%). The Tables (b) are to be read according to the lines; thus Table II(b) 
means (2) = — 2c + 1b, (1?) =+ 1c. 


I (a). II (a). III (a). 
1 SA: 1* & 12-1 1* 
I b bie p I d | be | 5 
Ort 2| +1 ¿AA A 
(1) +1/+ 2 (21) tk NS 


ua [2T[- 8|- 6 


I (b). II (b). III (0). 

La 2 | 12 Ep: e o 

25 se AR = | dido | M 

(1) = (2)-2|*1 (3) |= 3) + 3/-1 

Ki (19) [+11 (MD LATI COIE 
ER ABRE (15) |- 1 
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IV (a). IV (b). 
&-|-18:|^95 1 132 |. y 4| 18 | 2*4 1:594|1* 
I e. bd p oto be b ol ed bd oe |) oe | M 
SS en SEP ES (4) [4 [+ 4[+ 2/-4|+1 
(1) [—[ O CY Ee? (31) ETA 

22 +1|+ 2|+ 6 (22) | + 2|— 2|+1 
(21)| [+1[+2|+ 5|+12 (SI dll Los Lom 
(19 [+ 1/4 4/4 6/4 12/4 24 EST dee ge ag Kee 

V (a). V (b). 

5 L14] 89 |. 9.129 11911867 5 | 14 | 23 | 3| 12] 192] 1 
nlf [de | ed | Pd| à! | Po | | = | f | be | cd | Pd | b | Be | BF 
ON OS e m P ()|—-5|-5|45 —5|-5 « 5|- 1 
(41) | rame A SERT CE 41)[*-5|-1|-5 -1|[43]|-1| | 
(32) — 1|- 3|— 10 (32) |+5|-5|+1[+ 2|/- 1 eS y 

Gët CES — 1|- 2|- 7|- 20 (315|[—-5|-1|-2|—1| | = 

(2| | |— 1|[- 2|—- 5|—12 — 30 ADAL Cedo 

(21°) SERS FS ria 27 [0 MITES Ie e 

(1°) |— 1|—5 | — 10|— 20|— 30|— 60| — 120 MS A "15 4 OS ISIN 
VI (a). 


CITE BUTANO T 39 TOUDS 142 Le 
(DR || ce be | d? | bed | Bd e bre? bte bs 


(6) TC 
(bI, sd stade, bd än to, Lech mod heniaido st gd dee 3d bmi A 
TP el BACH EUN. REC + slt 4/+ 15 
Ad: OS Hs +111+ .21+ 6|+ 20 
EN e ae: deg Oe AEN dei rus TESPE geet" 
GIL. pe + l| 31+ 31+.,8|+ 22|- 60 
93 + li- 3/+ 6|4 6|+ 15|+ 36|+ 90 
(PI 373 T1 + SIT-10]- 6/+ 181+ 4B[4 120 
(2212) dt 1|+.2/+ 21+ 8] 18] +18] + 34) 4 783 180 | 
(21%) +1}/+ 4|+ 9| 6|+22|+ 48|4+36|+ 78|+ 168 | + 360 
(1°) |} 1| 6| + 15 | 30 | 20 | 60 | 120/+ 90 | 180|+ 360 | x 720 
VI (0). 

6015 | 24 | 1541. 9*.1 TAS] 2*1 1060*. 15221 I4 

= g | Of | ce | Uc | d* | bed |bd| e | Be?! Bie | GF 

CIERJEXIEXIEEIEXIESHEXIEEIEXTETIERI 

(51) (+ 6|71|-Six1|-3pe n1 v2-4«*1| — 


Gm)[-m|er»4-3-3*1| | | | j 

(35|— 2|422|—2| ... [+1 VM x oa 
Site Bie Bi di ge 
CANE KO oro te ee 
sts lan i i dL A 
(19) [+ 1 | | 
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VII (a). 
1.|16| 25 | 1°) 34 | 124 | 14 | 129? | 2:33 | 1993) 18 | 12 | 1% 152 y 
Ah [bg | cf | Bf | de | bee | bre bd? | ed | Ped | Ud | be | ve Dic Dy 
ire h tt RACE ELLE ME IIR w 1 
BE rise — — 
SEC ve JOE [ERE E SEI E [EE] 
mim A gir | = 1|- 3|- 10|- 35 
Bue ia i i A rd Liv Dia OTIS) 49 
dE CR: dii i. — 1/|- 4|- 3|- H|- 35|- 105 
MET KUCKT | E Mido Ak Tie! Leb ADEL 140 
WEI met E CENT PAE) DT DI v SH 
ud E OM E E “Tj. |. |- 3|- 13]|- 6— 24|- 75|- 210 
uy E NEC ASTE HARE 130 206 Ee 
Se ee ce e By ln OLE | pee a=) OO 1 O a MANE ETT EED A geg, T 
It Ill 4. 13|- 6|- 12/|- 34|- 88|- 60|- 150 — 360|— 840 
zd Bie Sire Albi SCH IS ST 968) — 150|— HT |—1.288].— 510123560 
|| [-1|- 5|-11|-10|— 35,— 75|— 50|— 80|—170|—360|— 270|— 570|— 1200 |— 2520 
—1|-7|—-231|—42|— 35 — 105 | — 210|— 140|— 210|— 420|— 840 | — 630|— 1260| — 2520|— 5040 
VII (b). 
7 LO Sb 111394 11341 141 191 23) 1923/1138] 12%) P2* (1001 HR 
= | A | bg | of | BF | de | bee | Be | bd?| cod | bed | btd | b | bec? | be | WF 
mil Ea Ea E E E Ea E E ET E E E 
Dn cz A ML. 5 x cee e 
(e 0) TES AB (0.4 d e$ 6/+2/48= H4 
nro Derby. 3-9—5ptls.2]--1—1 doo 
(GPS D tee La Cie 0) Lil El 214 4/1 
AS TAE E A AS ER EHS EE (eg 
Mer a RUE IPSE o tele EA 
ESE IS AIRE A A A A 
oe Sn EK AS EN MALA Je UR E El Lera ger AE EECH EES ebd 
(321%) |+ 21|—9|—6[+4|+3|— 1 eet... "eb 
(MS A TEARS NT Ken POR DET ING EES ES 
(319 |- 7|+1/|+2/|- 1 | sr NT 
(2 EECH o AA A Be B Ibo GW A 
Loco BUCA 6 lil ALR al ru A No det NE E Ze 
RENTA UVP T UA Leu. cud ER bà LU CMT T TU! 
D E 54 
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VIII (a). Runs on infrà. 
8 | 174 26-| 136 | 85 | 125. | P6 | 4* | 184.|- 2% | 1924 ||. 14 | 23% | 
" | 4 | dh | eg | Ug | df bef Df ts bde c?e bce b'e | ca? | 
(| uhi >= == — 
(71) AW E IE MIE ECU EES E E MAS 
AEN Ee EC AE TS RC Oa 
(53) GA NAT TO Leet A ueni ep eps E E 
n dieci EE et lo ide 
At EE elek A reg bp gi aner 
(521) "elt. LCD Ii P EIER MAT M 
(7 32 MP UE E PEDE d GR | 
a QM Ls T SL SU | 
ray CHE Eo E des | tr" 
T SER E E E E E Se SE E D os 
(421?) eras E BE Ai 44. 
MAA TT Ee E GR AE et me 6j+ 2 
(Se 3009 18 Im A NE E + l| 2j|4 Diz 12|4 5 
(24) (Garg ÍA + li 4/+ 6|+ 12|+ 24/4 12 
(414) + 1 : ww PRE ANT ET id 
Gerrit + Te 8|] e |.9|€ Te ae 313 
BH) | ai + I+ 3|* 6|+ 2|+ 11|+ 18/+ 39/+ 84/+ 31 
(315) + 1... [+ 5|-« 16| .. [+ 10 « 20/+ 55|« 140|4 30 
(2315 ~ f+ l|-* 24 4 + 14/+ 30 + 6|+ 32|- 53/+114/+ 246 + 80 
(219) £14 6|+13|+ 15/+ 51|+108/+20|/+ 95)+ 150/+ 315|+ 660: + 210; 
(1) [+ 1| 8| 4 28| + 56|+ 56|+ 168| + 336|+ 70| + 280| + 420 | + 840 | + 1680 | + 560 
1999 JL 1299. | 111929 183 9 122 1498 199 18 
n> | Bd 1 add | «Pod | "Md et pe bie? bfc De 
(8) 1 + 1 
(71) + li- 8 
(62) = lr 6| 28 
(53) 1|+ 4;/+ 15|+ 56 
(42) EBENE 6 - 20/+ 70 
(61?) + 1 + 2|-  18|4 56 
(521) * ll+ 5 + 93i 14|- 51/+ 168 
(431) + UE 3/+ 10|- 4{/+ lli+ 32e 95|+ 280 
(42?) | + AE 2|- Ti+ 2014 6/+ 108.4 053. 150|4 420 
(322) [+4 21+ Bl+ (iz 380/+ 12|+ 31/+ 80/+ 210|+ 560 
(51°) + 3/+ 16 + 6/+ 30/+ 108|+ 336 
(421%) |- 2/+ Biz 18|4 55/+ 12|+ 39|+ 114/+ 315/+ 840 
(3343) Zut 1214 30|- 80|4 28|4+ 68|+ 172|+ 440|+ 1120 
(321) [+ 12|- 24|+ 58/+ 140/+ 48|+ 117|+ 284/+  690|+ 1680 
(2) |+ 28/+ 48|+ 108|+ 240/+ 90/+ 204|+ 468|+ 1080|+ 2520 
(419 [+ Biz 12|- 46 + 140 + 24|+ 84|+ 246|+ 660|+ 1680 
(3213) [+ 30|- 58|+ 1414+ 340|+ 108|+ 258|+ 612/+ 1440|+ 3360 
(212) |+ 68|+ 117|+ 258|+ 570|+ 204|+ 453|+ 1008|+ 2250|+ 5040 
(315) [+ 80|+ 140|+ 340 + 800|/+ 240|+ 570|+ 1320|+ 3000|+ 6720 
(2315 [+ 172 [+ 284|+ 612| + 1320|+ 468|+ 1008|+ 2172|+ 4680 | + 10080 
(21%) [+ 440|+ 690|+ 1440| + 3000 | + 1080 | + 2250|+ 4680|+ 9720|+ 20160 
(18) | + 1120 | + 1680 | + 3360 | + 6720 | + 2520 | + 5040 | + 10080 | + 20160 | + 40320 
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VIII (b). Runs on infra. 


8 17 | 26 | 1°6| 35 | 125 | 195| 4? | 134 | 274) 1724: 144) 23? 
= i bh | cg | Bg | df | bef | Df | e | bde | ce | Bee | be | ca? 


(8|— 8|+ 8|+ 8|-8|4+48|-16|+8|+4|-— 16|-—8|+ 24|-8¡-8 
(91) (+S) PE Fr e ES NA. S 
UA LI NL BI AER ISA PER A 
la ls Sa Tia dla da 2117 
(42) [+ 4/— 4 — 4[+4 —4[+ 8|—4|[+6|-— 8—-4|«* 4|... [+4 
(01).— 8| Ll + 2|51 *8|— 8 91194 —9|-2 4 Abed A. 
(521—101. 94e £178 E11 8 4 8E Bi Ope or 11 3) 65. 
(481) — 16). 9/+16/-9/+11-—10/+4(-8/+ 10]. (> 15 —1 
(423) Sp. 8/> 4 —2|* Bm $5644 EE EE 
(30) 4 — Bib Sid pm Lp A +4)— Hz +1 
(54-62 lm cL] S dom dam 844 7 ARI 
49]13,/|-24|— 10|— 6|+4|-—9|+ 11|- 4|+ 4|— 1|-2|+ 1 

(m) aa B[- 9[5[:3.— 1] [42-280 | 
(3221) +24 |—17 |... [+5 +6|- 3|... |-4|* 1| — v o e 
(2) [+ 2:— 2+ 25..|—2| ... [tl primas Ee 
EE EE EECHER BEER RES SES 
(321%) —32|4 111% 8 —5|—3|-« 1 | 

SE EE T Uum EL A E 
(345|- 8|- 1|- 2|-1| -— RS Sg ‘Gait a 
(221 | 20|— 6| + 1 

(219 |— 8/41 Wi. Kei aed Bad ds Vadit: i WS di din 
(5x [1 ED A Bed ELA, EA CIE er EE 

195% - (1935 | 1523] 1:97 ,2* |. 129%.1 14 “1091 1 

= | Bd? | bed | bed | b'd| ct | D | bie? | Doe | je 

(8) [+ 12) + 24/— 32) 4+ 8|+ 2|—16/ + 20/—8])+1 

(71) [= 5/—17|4+ 11|/-1|-2|+ 9|- 6/41 

(62)|— 9| ... [+ 8|—2/+2/— 4 + 1| | ` 

(53) | + 3/+ 6.— A —2|+ 1 

(40) [+ 2| 4) 0.0 |... [+1 SOUS 

(61) + 5|- 5[- 5[+1| — GE 

(521) |— 1|- 3+ 1| | dc LEG 

(a31))— 2) 1 II mL demi 

(425) | - 1 RECEN T ni ue 

54—2 
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428 A MEMOIR ON THE SYMMETRIC FUNCTIONS [147 


IX (a). Runs on to p. 430. 


9.1181 27; | 17 | 35 | 125 | 16 | 45.|.135 | 25 | 1%25 145 14? 
LUC ch Ph | dg | beg bg ef bdf | ef bef bif be 
OMITE” 

(81) 
CATET 
(63) 
GATE TIT. Eosi | a 
RETT EU 
CENTET 
(531) — i 
(er 
(527) 
(432) CES 
RE El TII eg EDU 
(61°) 
LR geg aa a (Ge ARA AA Ces ee AE el Oe Of ee 8 
E D gend ep Ke A AA SR Ek Es aber "ër 
ED eg den CONG 7 ies Zeie A Er rr är ! 
(E "ER WE EE TEE EE dé? 
(39) en ie ka A emi Hike Gee ee Ek en ere re 
KR E Ate EE a Bo > a Mia KC EN eke ena 3 
(4213) GE E auc a es RR” 
371°) E KC Lo —1194.)].805 uhr Pla | T mert" er Ier Le Bis. 
(Gate ` SERA He aa éch ON [wa PS RA A tte A 
(95094) eee Es BR Eo eg ee =o 112, Sto Ml ca i 9 
(ayy emm Po eee dl EAS PO AS arg EI 
821) | | | ER EE HEH = 4|[- 9|- 33|- 58|- 6 
(Py, | | 1. |- X|- .3|- ele IESSE HESE A RE | —\" 24 
31)| ^" ]| f= Ile Bi DI — [E 15|- 30|- . 81|-. 204|— 20 
25) ^ |= 1|- 2|- 5|- 17|- 36|— 10.— 50|- 81|- 172 — 366|— 70 
(Gm) tU. 7|2-15|-301|- 20| - MT | 30121611203 |— 15251 4 $093 | — 210 


(1) |— 1 |— 9|— 36 |— 72| — 84|— 252 | — 604 |— 126 | — 504| — 756 | — 1512 | — 3024 | — 630 
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147 | OF THE ROOTS OF AN EQUATION. 429 


234 34 | 919% | 1924 154 33 123? 1:3? 233 12223 

i ms e al SAPE A ^y E al A A ENS Lo 

MiB TP PIT VA 1-19; R | 
(81) ‘ie dele BE lk el) ae 

(H+ {eet Vet Tele IE a C1 852 Ade Nb 3 Ul 

(mic am LEET A ene DÉI ST) Ball 191.1 3 «02» 1919 ate Gd ET 

(54) KEEN d Pl mie. Urs Lt cc HN E af) DOR) 

(ISI TET LEO ROS Vim 9| 411 ME shen et PE 
(681.1 TEAST OLS OE LL. ` mI Gl la he [Ole € Hor IE al ENG 
(681) | MOCH 104 DC — Jee fa — 1 
(421) O OO AO NS 2 
(685 |-1 809 02-1 $08 ANA E T e m 1 = 2 
(439) = TUER TSF EE ECHL ion Mey o ER e Fer UO bb [ea 3 [1 (DON) 8 
(| [0800 ae A AE AO [eC 3 | 08 6|— (081 — | 15 
CISTET E ES: A CS daa IN E TA 
(APETITO STO A ANT AA. Lt, lk STEE 5 
(43117 MERITI El ^ dues a4 Ee TL 10] 23. UNO E MS TE 
(490) POSE Y O E EST SICH, "kaft Bt CID EE 98 
(OD) EUA LCE ` BEE 12255 30401 3[20043|—15380|— CHE — 00 
(39) = 778]— — 7|— 12|— :27|— BI — 6|- 37|- 64 |— 51|- 120 
(514) BE (eT a ne 6 T CS 
(4213 del GS — OUT 25-005 TO CAL. por da | 11249 | — (244 SB 
(3118-1164 1747749" 110/10 -6|/-0:30|- | 72|— (64|— — 102 
(391%) | LR DOE — 191]. SED BBs BOO ST 1510069 — 0162 |— DER 281 
(241) |- 22/— 448|— 78|— 168|— 360|— 36|-— 136|-— 300 — 234|— 516 
(415) a OEE YO ena T5-| ue 295 20080 — 7 H0|-'601— . 200 
(321) |-  92|— DI 101/— 241/— 570|- 36|- 168|— 372,— 282|— 656 
(21) — .60|— 129/— 213|— 459|— 990|— 93|— 333|—  720|— 555|— 1203 
(31) |= 60/— 155,— 270,— 645|— 1500|— 90|— 390/— 920/— 660|— 1530 


(21) | = 165|— 350|— 565 — 1200|— 2550|— 240|- 830|— 1740 |— 1320 — 2800 


(21)|— 455|— 945|— 1470 — 3045 | — 6300|— 630,— 2030|— 4200)— 3150,— 6510 


(1°) | — 1260 | — 2520| — 3780| — 7560 | — 15120 | — 1680 | — 5040 | — 10080 | — 7560 | — 15120 
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430 


A MEMOIR ON THE SYMMETRIC FUNCTIONS 


1123 1*3 12 Lë 159? 
l | Bed od bei bsc? bsc? 

(9) 

(81) 

(72) n 1 
(63) "Me: dive: 
(54) Sr Hor ois i 
(71?) all SH Hr 
0155 ERE ES - ër E SEH E 
oli) 141: BM Pee a aa To 
Sie el 320 7- POE Mt 19 
(EST 71^ Ti 3014 Cle. ai” Bt e 
ATT TS. S3IET Eege 

STE UAT eo USE. Bag 
CIT TEN A 
Gm] Skis dale. Olle TA 
(4815 [— 1 ba |— 210581 48127 HIER 
(4251) [2 ^101|— 7270/=— $8|—. 218|— 565 
(9:533) | — 10898] — 28902 7- 1361-55. ode)? 620 
(32) |— .382|—  660|—  234|—' 555|— 1320 
(B19]— 9 93|— 3204|— MEE 108] 366 
(4215|— Bal |= C 8481— 1081837 408] Sr 1200 
35 |— -372|— 0920 |=7 300|—) 720| 2: 1740 
(32212) | ^ 656 |— 1530 —  516|— 1203|— 2800 
(241) [= 1140|— 2520|—  906|— 2016|— 4500 
(415) |— 570 


(2°15) |- 5940 
(217) |— 13440 
(19) | — 30240 


— 12600| — 4500|— 9540 |— 20220 
— 27720 | — 10080 | — 20790 | — 42840 
— 60480 | — 22680 | — 45360 | — 90720 
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172 I 

b'c b? 
— 1 
1|— 9 
1|— 36 
21 |— 84 
35 | — 126 
15 |— 72 
70 |— 252 
161 | — 504 
210 |— 630 
252 | — 156 
455|— 1260 
630|— 1680 
147 | — 504 
525|— 1512 
945|— 2520 
1470|— 3780 
2030|— 5040 
3150|— 7560 
1092|— 3024 
3045|— 7560 
4200 |— 10080 
6510 |— 15120 
10080 |— 22680 
6300 |— 15120 


42840 | — 90720 
88200 | — 181440 
181440 | — 362880 


[147 


147] OF THE ROOTS OF AN EQUATION. 431 


IX (b). Runs on to p. 432. 


9 | 18 | 27 | 17 | 35 | 125 | 1%] 45 | 135 | 2°5| 1225] 1*5| 142 | 234 | 1234 
=| j bi ch | Ph | dg | beg | Ug | ef | bdf | cf | b%ef | bY | be? | ede | Bde 
(9) |— 91+ 91+ 9.— 9|+ 9|-18 +9|+ 9|-18|-9|+27|-9|- 9|—18|4 27 
(8) + 9|—- T[=91+ 1|- 9|«10|—1|— 91+10/+9|- Drais 5/+18|- 11 
(12) [+ 9.— 9 + 5|+ 2.— 9|+ 4|-2]|- 9/+18—5-— ESCH + 9|+ 4-20 
(63) | + 9.— 9|— 9|+ 914 9| ... |—-3|- 9 +9|-— 9|+3|+ 9 — 9 
(54) [+ 9/— 9|- 9+ 9|.- 9 +18 —9|+11/- 2|-1|- 7[+4|-11|- 2 +13 
(11) |— 9+ I+ 2/.- T+ 9|- 3[+1|/+ 9|-10-2|+ 4|-1|- 5—11|4 1 
(621) | —18|+10|+ 4|- 3 — 8|+3)+ 18/—10|—4|+ 11|—3|—14|— 4/413 
(531) |— 18|+ 10| + 18}— 10 -10|+4|- 2— 5 —8|+15|-4[+ 614+ 2— 5 
(41) — 9) + 5[+ 9|- 5|+ 9/—14/4+5/—11/+ 6 +1|- 1|... [+ 5[+ 2|- 5 
(52%) |— 9|+ 9|—- 5|- 2|+ 9|— 4|+2|- 1|- 8 + 6|-2|+ li 6 
(39) 1-18 4-18|4 4|—11| en |= 4 +bi= e 2+01= Sele 21— Sle 1 
(3) |—- 3/+ 3/+ 3|- 3|- 6|+ 3 + 3/+ 3|-3 — 31+ 3 
(619) [+ 9|- T|- 2/4 1— 3[+ 3—1|- 9|+ 4«2— 4[+1|+ 5|+ 5|- 5 
(521%) | + 27 (= Tl |=" 6 (+ 4£|— 9 +11 ESCHER ES LES HESE HERR RER AE) 
A ot t= ti E rr e e a a ate Tita A ONE 
(4291) | + 27/— 19+ 1|* b|- 9/4 12|=5|+ 3|= 2/=6|+ 3|...|+ 1|* 2|— 1 
(3°21) | + 27|— 19|- 13 [+12 +18 — 7 — T|- 4*3 e. [+ 3|- 1 
(32) [+ 9|- 9|+ 5|+ 2|- 3|- 2 + 1|+ 2 =] 
(019|- 9/+ 1|- 2— I+ 3|- 3|«1|* 4|- 4|-2|4 4|-1 "n 


(319) [|—-18|+ 6|+11|- 6|— 3/4 1 — 2|+ 2|-1 
(322310 | — 54|- 380| - 5|— 9|— 9 + 4| ..| 4|— 1 
(2*1) -—T19r pup T5 +.3 PO A e uU 
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432 A MEMOIR ON THE SYMMETRIC FUNCTIONS [147 


12%4 | 1924} 1*4| 3* | 123?| 183% | 223 /12223] 1423) 13] 12%] 1923 | 1522 | 172] 1° 
= | bee | brce | be | d? | bed? | bed? | càd | bed | b*ed | bd | bet | D | be? | be | 0? 


—— | —— A | ——— |———— | ———— |—— |J ——M— 1 ——— ——— 


(63) |— 9|412|-3|-6/418 — 3|-3.— 9|+ 3 hem d 
(54) + 3|—- 4|... -8|— 7|- 2|-1. - 4 Heri DS DARE UAE IM uu 
mp Bl= 351-101 Be 32 E lr A 
(621) | + 12|- 14|+3/|+3|—- 7|+ 1|-2|+ 4|- 1 

(631124 A Us e de ve | Yh 
(£1) x. 5 es Ké Bän. ke 

(595. LT tee Eo ime ad waar entered pd Bet a 
ES 17) MIER GIRAR ege 09:3 A det (n Deo le fud d od ia en: dox äer MUS i 


——— | ———— — o A | -——— A A |——— |—— A |——— a D 


eS —— |. ———— | | —— | —— | ——— | ————— | ———— e Le 
| ——— I———— — 

—— I—— ——— | | asse || má > 
—— | | —Ó A — | | — |— ee ee a 
———— c L ÃÁ[—_ c Á— Á— — M 


| | MM a A A A ln Le ln le —— ———— 


—— 4 | — ——— —— ln | | | | SY | Le 
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147] OF THE ROOTS OF AN EQUATION. 433 


X (a). Runs on to p. 436. 


I0 | ¡(194 29:18:13 127 197 46 136 226 1226 146 5? 
| k | bj ci bi dh bch bh eg bdg cy beg big y 


(82) optat RAPER ENITEN PEA |. eg, 
(LU ad 
(64) | | 

(5) | ` toe EI 
(BERE ST 

(721) vetet epus A A A EE Gem O Y A AR IN EUA RA 
(631) et Wen A DE: O H EE 1o KN IA SA SIGS 12 2 AA 
(541) et de EE KE O ETICA a IUBE EXA TOA FIA A UO 
(622) e RET A Kopie Y NEO ESAS EE a 
(532) E E AERE RS A Y E AA AD 
(£2) VCI E E AVE T ARO Ee D A A MAA IRURE. 
(43?) Ley NE A TE E RE RS OR LA CA DISK RSA 
CO MET DEA A A OA 
A OHNE A A SL EE AI 
(531?) Fi MT II s LA ERE Cl cL UE Ch Ae CN OE oO re Ak A 
CODE MN ELT HOMER ORE O R CERAM Dat 

(SALI mE ERORE NND O AI 
(1325147 dE RN AO Sa, 
(SLM VERI LR E SNE ARI Ls anuos 
(428 

(3828) | mae he 

(614) Je E aS PRS AA UON A (TE O MA AO uus 
(5213) | RES RUE Ni SEL UD AA A 407 10. BL A uk 
(4313) E O EE EIER A ESA GN EA Wa TN 
KEE 4 ES TI AO E La 10 RE AE LEE CU EE BSE E TM 
[TES Y UR E 1201 9 CTE O Did Pe IL Elio 
(3291) | ^ CT Kg ge OEDABNALEUIS REL LEE KEE O Kar EE. 23 
WU nt EK AAA di BEEN GENEE A AA Kee AR 
AS a AC [alos FER EEN EE EST eat 
(4210S rer cas he] at KEE LEE Se TI gee che eae En 
LA, 2831 et TET Kg We, ENEE E 111%. 314 ere 
EL erg E ne e dl EAR LAACH EE LIES ate Ole ae 

(My Bigs EENS aoe TUI eke x5 Gi A MS 
EL nt mme Dn SC Ee Lk LR LEE AE EEN TEE. LKE 
ËU AE oa KAN, Dt HE dd a, 5p Tis 8013 LEE 
(MINA ARA HS PER 191%. 3012. 091€ 19813778 
AI Al e Oli pe 4317 US Sei 
(uu TT 2|* 6|* 30 * 42/4 15|+ 72 + 116 « 242|* 510|« 20 
(218) F IF 814 1714 28/4 92|4 19214 56|« 252|+ 392|+ 812|+ 1680|4 70 
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434 


(231) (y 14/4 32/4 68/4 108 


145 
bef 


A MEMOIR ON THE SYMMETRIC FUNCTIONS 


235 
cdf 


1235 


bdf 


125 | 1325 155 
bef | bof er 


————— | A |———— | | | = | | —————— 


A A — | —]PPP— ee ee ee [LÁ — — | ——————— 


—_—— | | | SS | A E E 


———— | IX | TT LTT T_T | _ _ — 


M4  _ >> | | ——— >> FSS FSS |  _—— 


— o BR, ee) ———— [ILBÉÁ—————— | ——————— | —————— | ——————— 


374 1234 
d?e bede 
+ 1 
=+ UE 3 
+ 3 
E 2) + 8 


| —— — —— —— — M — ee A ———— AA nzne 


——|———————— ee | —————— | ———————- | —— À—— À— — | ——————— |I————— el 


III MMMM | | AA  — <> >>> —— 


+ 
00 


+ 
bo 
bo 


Tobe TASS 56 


+|+|+ 
| O) 
oy 00 


421+ 31|4 128 


114[+ 80|+ 284 


E 
00 
Ku 


T1 80]4- 28 


——M |. ———— | ———— A ————— |———————— It le | S| LE 


T 

bo 
kel 
© 


TISTET 


+ 
bo 
for) 
[er] 


+ 310|4 875 


——|——— | —— |———————— [J———————— | —————Á— 


1?4? 
be 
+ l 
+ 2 
+ 2 
+ 4 
pde 
+ 45 
+ 6 
+ 
+ 
E 
+ 20 
+ 120 
+ 306 
+ 350 
+ 840 


+ 
+ (ME 
+ l|-« 3|24 
+ 2|4 Ti+ 
+ 5| + 12 | + 
+ 31.2|-4 27) + 
+ 30/+ 60|. 120 
+ 5|24 
+ 9|+ 32|+ 
+ 22|+ 54|- 140 
+ 48|- 112|4 | 260 
+ 108(4-.22BÀ[3 | 480 
+ 30|4+ INET 330 
+ 156|+ 368/+ 860 
+ 339|4  720|+ 1530 
+ 462|+ 1092|+ 2520 
+ 990|+ 2082|+ 4380 
+ 2772|+ 5712|+ 11760 
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+ 2310 


D, D, E e neo [| $$ 


+ 7560 | + 15120 | + 30240 


147] OF THE ROOTS OF AN EQUATION, 435 


1334 234 12224 1194 194 132 9232 1223? 143? 123 
b3de ce bee Dice b%e bd? cid? bcd? bide bed 
O: 8 ` 8 DE CR a O O | h 1 
===% 52 > 25H 

NA MA PA e ras 4|+ 3 
TI tht) T ETICO ER at [Pi T 4240 IEN NE 
SO ET EN RO lid EE e E. > CA eg SE 
RA a 0 1.1207 MET. Se "ni E 
8 SAS DAR Diet 2900 55 LELASRIE D UCM P. aS Eege 
io AALER EAS BA ABI ee F E uS E E Egger 
í ESTABA Stemm O POR A+. O E, 
+ AE ET PUR ALE GO ATTE PS ET 
AMARA DO SADO BAD ara 713 P9 3|+ Si+. ab) + — 3586] eee 
+ CMS ICAO IDO A 123 90 a C^ dO]-4- Bla 040 * LI a EN 
+ O: | Gl eile Leiter 48) 00 a ce Ole pla. da & Mat «8E. 
tc MENA ID RETE oF Rol aise, deol.) del (i C HESE 80| - Ee 100 
IO TA a dl ONT] 50. [t= pee SE 
* MA BROS TIAS MUI. cana. Stal 2745613 EN 
+ 21 HEEL AECH EE ible Bla |-18| -. 481+ 3 Eemer 
+ ae Lët BI 149|4 890 |+ II iz  99|-  270|+ 198 
AA äre 99|-- 0:290 |-F 10. 01014+ 42| 80|+- 180] . 496) +. 98 
+ X44 87 | 1981+ -4b50|x 10201+ ^ 87|+ 186/++ 358|+ . 820/+ . 645 
+ 240|+ 180|+ 390 |+ 840|+ 1800|+ 180|+ 310|+ 680|+  1500|+ 1170 
A BY toe 201 4050180 [+ 00098010 00d. pp lA 130) = 040 |+ 100 
+ T6[+  48l+ 149|4 416|« 109 |+  36|+  78|+ 236|+  650|+ 450 
+ 13214 Tl5|+ 270|+ 650|+ 15804 96/+ 188|+ 436|+  1032|+ 820 
+ 294|.  228|+ 523|+ 1196 « 2730/+ 210|+ 370|+ 844|+  1920|+ 1479 
+  612|. 468|+ 1008|+ 2172 «  4680|« 444/+ 740/+ 1604|+  3480|+ 2688 
+ 215|. 120|+ 390|+ 1095|+ 2850/+  90|+ 180|+ 570 + 1580|+ 1020 
+ 775|\+ 585|+ 1340|+ 3050|+ 6900|+ 510|+ 880|+ 2000|+  4520|+ 3390 


+ 25200 | + 18900 | + 37800 | + 75600 | + 151200 | + 16800 | + 25200 | + 50400! + 100800 | + 75600 
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436 A MEMOIR ON THE SYMMETRIC FUNCTIONS [147 
13223 1523 13 25 2332 1195 162? 152 IN 
i bird bed bd e pic oa bs? bee po | 
(10) Loo HUEL SE WL eS o A 1| 
(91) + (E 10| 
(82) 8 + 1 SI: D 
(73) A A EES A e RE 
(64) EA A A A. Dé 
(573 T 1 PSA E bis ES AA IBS ED MES 
(81?) S A E d bolk DP bei 23050 IE, X 
(721) + 1|+ Y + 31+ 20 |+ CIE 200 
(631) | + + 5|4 21 n DER 19|+ 72|+ 252 | + 840 | 
(541) | + 3|+ 10 | + 35 | + 5} + Liz 421+  130|+ 406|+ 1260) 
(62%) | + 21+ 11} + 42 + 6| 30|- 1154+ 392| + 1260 
(GBE "TTl+ - 35|+- 105|« lO|-  32|2 99|+ 2961+  868|+ 252% 
(42) | + 18 | + 50|-  140|+ 20 | + 53|-  144|+ 400/+  1120|+ 3150 
(432) | + 31|+ 80|+  210|+ 30 | + 80|- 213/+  570|+  1540|+ 4200 
(713) + 3) + 22 Y + 6|+ 42|+ 192 + 7% 
(6212) | + 5| 28/+ ^ 112 + 12 | + 63|+  242|+ 812|+ 2520 
(531?) | + 26 | + 85|+  266|+ 20 | + 68|-  210|.  622|-  1792|« 504 
(413) | + 42|+ 120 | + 350 | + 45 | + 114| + 306 | + 840 | + 2310 | + 6300 | 
(5221) | 3- 48|-  156|4  462|+ 30|+  108|4  339|4  990|«  2772|+ 7900 
4321)|- . 198].  335|. 875/+  110|4  284|«  735|« 1900}+  4900|+ 12600 
(3531) «  210/+  510|+ 1260|-  180|+  444|+ 1092/+ 2700|+  6720|+ 16800 
(42°)|+ 2284  585|+  1470|+  180|x 468/34 1194|+ 3015|+  7560|+ 18900 
(328) |+ — 370|-  880|+ 2100|-  310|4+  740|+ 1776/4 4280|+ 10360|+ 25200) 
(61%) + 12|+ 70|- 280 + 34|+ 132|+  5l0l+  1680|« 50% 
(521%) |+  112|+ — 368|+  1092| + 60| +  228|+  720|« 2082|+  5712/+ 19120 
(4313) | + 294 | + 775} + 2030) + 240 | + 612|+  1566|+  3990|« 10080 | + 25200 
(42212) -  523|+ 1340|+ 3360 +  390|+ 1008|+ 2547|+ 6330|+ 15540|+ 37800 
(321) |+  844|+ 2000|+ 4760|/+  680|+ 1604|+ 3792/4 8980|4+  21280|4 50400 
(3331) +  1479|+  3390|+ 7770/+ 1170|+ 2688|+ 6180|+ 14220|+ 32760|+ 75600 
(25) (+  2580|+ 5700/+ 12600/+ 2040/+  4530|« 10080|+ 22500/+ 50400/+ 113400 
(DI) +  260|+  860|+ 2520/+  120|«  480|+ 1530|+ 4380/+ 11760/+ 30240 
(4219 |+  1196|+ 3050 +  7560|«  840|+ 2172/4 5436/4 1329014 31920/+ 7500 
(3219) 419201 + 4520 + 10640 + 1500/+ 3480/+ 8100 + 18840 + 43680/+ 10080 
(3218)|+ 3358|+ 7610|+ 17220 + 2580/+  5844|« 1321214 29820/+  67200|« 151200 
(2912) + 5844 [+ 12720 |+ 27720 + 4530 + 9876 + 21564|+ 47160 + 10332014 220800 
(410) | + 2730 +  6900|« 16800/+ 1800+ 4680/+ 11610|+ 27900 + 65520/+ 15120 
(321%) |+  7610|+ 17000|+ 37800  5700|« 12720 + 28260|+ 62520|+ 137760 + 302400 
(2°14)/ + 13212|+ 28260/+ 60480 + 10080|- 21564|+ 46152|+ 98820 + 211680 x 453600 
(31) + 17330|- 37800|+ 82320 + 12600 + 27720|+ 60480|+ 131040 + 282240|« 604500 
(2215) + 29820 + 62520 |+ 131040 + 22500 + 47160|+ 98820|+ 207000 + 433440 + 901200 
(219) | + 67200 |+ 137760| + 282240 |+ 50400 | + 103320 | + 211680 | + 433440 | + 887040 + 181400 
(1) | + 151200 | + 302400 | + 604800 | + 113400 | + 226800 | + 453600 | + 907200 | + 1814400 + 3628800 
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ATI 
ON 

437 


X 
(b) 
De. 
O 
p. 4 
39 


= 10 
EE 
a ach 28 | 1 
ka ia 10 + 10510 ws 3 
de + SE elt 
E 
ary eee Pra 
EE 6 ¡1 
Rue 36 | 2 
Geo - d NT 
a = di Fri 1: 
(583) + a » 5 
ae 10 o zju 
SE — SUR ^ar 
es BE SE 
x E dn 
(621? * 4 " al - + K + ek 
(53 
du 
(p un — ` — + — + + + EI 
(52 är, ed. SE : 
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